Re: In application of Stokes and Morissette 

SYSTEM AND METHOD FOR GENETICALLY TREATING CARDIAC CONDUCTION DISTURBANCES 
P-3569 CON 

WHAT IS CLAIMED IS: 

1 . A delivery system for delivering genetic material to cardiac tissue, comprisnjg^ 
a supply of conduction protein genetic material; 

' reservoir means for containing said conduction protein g£n€fic material; and 
delivery means for delivering said conduction projeifigenetic material from said 
reservoir to said cardiac tissue so as to contact a plurality^ cells in said cardiac tissue; 
wherein said delivery means comprises: 

a catheter with a disjstfend having an opening at said distal end; 
means for delivering said conduction protein genetic material from said 
reservoir through^aid opening; 

mapmrfg electrode means positioned at said distal end of said catheter 
for carry^g out mapping of said cardiac tissue; and 

/ conductor means for connecting said mapping electrode means to the 
nrc>ximal end of said catheter. 

2. ^^^-^ The delivery system of claim 1^ wherein said delivery means comprises a 
catheter withV^hstal end having an opening at said distal end, said delivery means 
comprising means f<5lNtelivering said genetic material from said reservoir through said 
opening, and further comprfsim;: 

mapping electrode^ans positioned at said distal portion for carrying out 
mapping of the patient's heart so as to idbg^ said cardiac location; and 

conductor means for conj^ctii^aM mapping electrode means to the 
proximal end of said catheter. x. 

3. The delivery system of claim 1 ^wherein said suppty^of genetic material 
comprises a bolus of conduction protein genetic material selected for thfesfonction of 
enhancing cardiac cell conductivity. 
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4. The delivery system of claim 1, wherein said delivery^ 

catheter with a distal endjaortioer^id^rai^rvoir means is located in said distal end 





5. The delivery system of claim 4, wherein said distal endjsort^ 
hollow helicalelemeol ^ an i iilci iui,li n3"smaii^ comprises said interior 

UlTsaid supply of conduction protein genetic material therein. 

6. A delivery system for delivering genetic material to cardiac tissue, comprising^ 
a supply of conduction protein genetic material; 
reservoir means for containing said conduction protein genetic materi^; and 

delivery means for delivering said conduction protein genetic material from sai^servoir to 
said cardiac tissue so as to contact a plurality of cells in said cardiac tissu^ 

wherein said delivery means comprises: 

a catheter comprising a lumen for delivering said conduction protein 

genetic material therethrough, a distal tinpdmmunicating with said lumen for 

contacting said plurality of cells witjj^aid conduction protein genetic material, 

and a pacing electrode. 

7. The delivery system^rf^ ;laim 6, wherein said distal tip is a hollow helical 
needle tip. 

8. The delj^ery system of claim 6, wherein said catheter is a transvenous 

endocardial cathet 



9. / The delivery system of claim 1, wherein said reservoir contains a supply of 
0^10 ml of said genetic material. 



10. A delivery system for delivering genetic mateijaHo cardiac tissue, comprising: 
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a supply of conduction protein genetic material; 

reservoir means for containing said conduction protein genetic^frfaterial; and 
delivery means for delivering said conduction protein gepetic material from said 
reservoir to said cardiac tissue so as to contact a plurality of cglKln said cardiac tissue; 
wherein said delivery means comprises^ 

a catheter comprising ajiigfal portion and distal tip, and wherein said 
reservoir means is conta^ea in said distal portion; 

means fo^forcing said conduction protein genetic material from said 

mns and out of said distal tip; and 
pacing electrode and conductor means for connecting said pacing 
electrode to the proximal end of said catheter. 



11. 

stylet. 



The delivery system of claim 10, wherein said force means comprises a, 



12. 



The delivery system of claim 1, wherein said deliv^system comprises a 
hollow helical screw-in element loaded wkh^bolus of said genetic material. 



13. The delivery system ofplaim 12, wherein said element comprises ports for 

egress of said genetic materialist^ said cardiac tissue when said element is crewed into said 
tissue, and further comprising plugs in said ports to maintain them normally closed but which 
dissolve when^saicf element is positioned within said cardiac tissue. 

The delivery system of claim 1, wherein said genetic material is DNA or RNA. 




1 5 . The delivery system 

gap junction 



whereiu_s a i d DNA or RNA encodes cardiac - 
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1 6. The delivery systenrdL^ 

are coriiie?tkn5foteir^ ficcmine-^oup consisting of Cx40, Cx43, and Cx45. 

17. T he doliv o rv avatQinuf clailh L Wlic rek Lsaid genetic materia Us-^proTein. ' 

18. The delivery system of claim 17, wherein said protein is cardiac gapjunctios^* 
protein. [N, ^ " 

19. Ilie~deftvery system'M-elafflfl 8, wherein said cardiac gap junction proteins 
ai^^eHnexin proteins selected from the group consisting of Cx40, Cx43, and Cx45. 

20. An implantable delivery system for delivering doses of genetic material t$y 



cardiac tissue, comprising: 

a supply of conduction protein genetic material; 

a catheter, said catheter having a distal tip portion for engjjgifig the cells of said 
cardiac tissue and delivering thereto said conduction protein genetic material; 

reservoir means for holding said supply ofc^flduction protein genetic material 
and providing it to said distal tip portion of said catheter; and 

delivery means for delivering^ therapeutically effective amount of said 
conduction protein genetic material from^aid reservoir means through said distal tip portion 
to said cardiac tissue; / 

wherein said delivery means comprises mapping electrode means or pacing 
electrode, and conductcwmeans for connecting said mapping electrode means or pacing 
electrode to the proximal end of said catheter. 

2 1 . / The system as described in claim 20, further comprising: 

/ control means for controlling operation of said delivery means to deliver said 

dose^. 
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22. The implantable delivery system of claim 21, wherein said control means 

comprises initiating means for initiating delivery of said genetic material, said initiating 
means comprising an external programmer. 



23. 



The implantable delivery system of claim 21, wherein spka control means 
comprises automatic means for automatically initiating delivery of said 
genetic material. 



24. A combined mapping and delivery system for delivering genetic material to 
cardiac tissue comprising: 

a supply of conduction^rotein genetic material; 
reservoir means forxontaining said conduction protein genetic material; 
mapping means for mapping said cardiac tissue; and 

delivery means within said mapping means for delivering said conduction 
protein genetic material from said reservoir to said cardiac tissue so as to contact a plurality of 
cells in said carchdc tissue. 

25. / The combined mapping and delivery system of claim 24, wherein said 
mappii^ means comprises a catheter or peelable introducer sheath having two conductor 
means and said delivery means comprises a catheter having a distal end portion comprising 

lollow helical element. 



26. A method of treatment to improve the conductivejjj^p^fties of a localized 

area of a patient's heart, comprising: 

determining at least ote, locfihgg^Hrea of said patient's heart which exhibits 
ineffective or harmful conductive prj 

selecting a.g£#efic material^rfch improves the conductive properties of 
cardiac cells in andljkJund said localized area; and 
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contacting said cardiac cells with a therapeutically effective amountp^said 
genetic material, thereby improving the overall cardiac function of the patient's heart. 



27. The method of claim 26, comprising selecting a geneticm^ferial having the 
property of enhancing conductivity, and contacting cardiac cells of said^rdiac area with said 
genetic material. 

28. The method of claim 26, comprising selecting^ genetic material having the 
property of slowing conductivity, and contacting cells oftsaid localized area with said 
selected genetic material. 



29. 



The method of claim 28, comprising contacting cells in the patient's AV 
nodal tissue. 



30. The method o^lairrf^S, comprising contacting cells in the patient's His 
tissue and bundle branches. 

3 1 . The method^of claim 26, comprising mapping said patient's heart to 
determine said localizes area. 



32. Tire method of claim 26, comprising selecting said predetermined genetic 

material froi^t^es of DNA and RNA which impart chronic change in conductive 
properties/to said cardiac cells. 



33./ / The method of claim 32, comprising selecting DNA or RNA of a type which 

icodes cardiac gap junction proteins. 



34. The method of claim 33, comprising selecting connexin proteins from the 

group consisting of Cx40, Cx43, and Cx45. 
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35. The method of claim 26, comprising selecting protein of a form that imparts 

acute change in conductive properties to said cardiac cells. 



36. 



The method of claim 35, comprising selecting^ardiac gap junction protein. 



3 7 . The method of clai 

protein from the group consisting 



Sing selecting said cardiac gap junction 
Cx43jtnd Cx45. 



38. The mejhdcf of.elaim 26, comprising providing an endocardial catheter 

having a distal ijy€ctiOT-glement, and wherein said contacting comprises positioning said 
injection^n^HiT^ area adjacent to said localized area and releasing said genetic 
maj^allrea^toough said injection element into said adjacent area. 



: ^s^^_^39. The delivery system of claim 6, wherein said reservoir contains a supply 

;~" 0. 1 - 1 0 ml of said genetic material. 

: e s 
111 

: j3 40. The delivery system of claim 6, where^sairfclelivery system comprises a 

: ' M hollow helical screw-in element loaded with^bdlus of said genetic material. 

41. The deliv^y^ystem of claim 40, wherein said element comprises ports for 

egress of said gepetitfmaterial into said cardiac tissue when said element is screwed into said 
tissue, anjt-further comprising soluble plugs in said ports to maintain them normally closed but 
rich dissolve when said element is positioned within said cardiac tissue. 



42. The delivery system of claim 6, wherein said genetic material is DNA or RNA. 

The delivery s ystem of rlruni 4?, whfrHn said PNA or ^N A 5iir.nrffisuPtfmWar 1 
fjunction proteins. 
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44. The delivery system of claim 43, wherein said cardiac gap junction protey; 

are connexin proteins selected from the group consisting of Cx40, Cx43, andj 



45. 



The delivery system of claim 6, wherein s^id-'genetic material is protein. 



46. The delivery system Qf cj^pi45 ^herein said protein is cardiac gap junction 
protein. 

47. ^-Ylie^ielivery system of claim 46, wherein said cardiac gap junction proteins 
15 are pefmexin proteins selected from the group consisting of Cx40, Cx43, and Cx45. 

The delivery system of claim 10, wherein said delivery system comprises^ 
!«* hollow helical screw-in element loaded with a bolus of said genetic material 



=£1 



49. The delivery system of claim 48^^herein*said element comprises ports for 

egress of said genetic material into§^d^ardiac tissue when said element is screwed into 
said tissue, and furtherp^n^rising soluble plugs in said ports to maintain them normally 
closed but A^hitSlTdissolve when said element is positioned within said cardiac tissue. 



TO. 



The delivery system of claim 10, wherein said genetic material is DNA or RNA. 



5 1 . The delivery system of claim 50, wherein said DNA or RNA encodes^ 

gap junction proteins. 



52. The delivery system of cl 

are connexin proteins select 



wherein said cardiac gap junction proteins 
6m4heJroup consisting of Cx40, Cx43, and Cx45. 



The delivery system of claim 10, wherein said genetic material is protein. 
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ap junction 




55. The delivery system of claim 54, wherein said cardiac gap junction protpins 

are connexin proteins selected from the group consisting of Cx40 5 Cx43, and Cx4^ 

56. A method of expressing conduction protein in ca^flac/ussue comprising 

delivering an expression vector comprising a nucleotide sequence epeoding said conduction 
protein to said cardiac tissue using the delivery system of clain/i; 6, 10, 20 or 24. 



57. The method of claim 56 wherei 

group consisting of Cx40, Cx43, and Cx45. 



Eduction protein is selected from the 



58. The method of claim 57 wherein ^^expression vector comprises a nucleotide 

sequence selected from the group costing of SEQ ID NO:l, SEQ ID NO:3, and SEQ ID 
NO:5. 



59. 



The method'of claim 56 wherein said expression vector is a viral vector. 



The / method of claim 59 wherein said viral vector is an adenoviral vector. 



